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FIG. 3 (a)
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METHOD OF PREDICTING A FAILURE AND
CONTROL UNIT AND LOAD
CONTROLLING SYSTEM USING THE SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention relates to a method of predicting a
failure of a load, such as electronic equipment and parts, as
well as a control unit and a load controlling system using the
method. More particularly, the present invention concerns a
method of predicting a failure, which 1s capable of diagnos-
ing the durable life of electronic equipment and parts serving
as loads, and of notifying an operator to the effect that the
load has approached a limit of its life and that replacement
of the electronic equipment or parts 1s prompted, as well as
a control unit and a load controlling system using the
method.

2. Description of the Related Art

As a conventional failure predicting method of this type
and a load controlling system using the same, those which

are disclosed 1n, for example, Japanese Patent Unexamined
Publication No. Hei1. 5-56555 are known.

In the mvention disclosed 1n Japanese Patent Unexamined
Publication No. Hei. 5-56555, there 1s provided a failure
predicting apparatus, in which characteristic-amount data,
such as a making current value and a steady-state current
value, are extracted in advance from a load current wave-
form due to the normal switching action 1n an early period
and are stored as reference characteristic-amount data 1n a
storage means, and which effects the prediction and diag-
nosis of a failure by means of a inferring means through
fuzzy inference on the basis of the characteristic-amount
data extracted from the load current waveform and the
reference characteristic-amount data each time an input 1s
grven to a relay.

However, with such a conventional failure predicting
apparatus, it 1s necessary to determine membership func-
tions for effecting the fuzzy inference for each of various
loads, and, 1n order to determine such membership
functions, 1t 1s necessary to extract different characteristic
amounts for each of the loads. Hence, there has been a
technical problem in that the scale of the apparatus
increases, and solftware becomes complicated.

SUMMARY OF THE INVENTION

In view of the above-described circumstances, 1t 1S an
object of the present invention to provide a method of
predicting a failure of a load, which 1s capable of predicting,
the durable life of loads by flexibly and speedily coping with
the structuring of the environment of a system structured
with various loads connected thereto, even by using simple
apparatus and software without entailing complications of
the scale of the apparatus and software, and which conse-
quently facilitates the management of stocks of the loads for
replacement, as well as a control unit and a load controlling
system using the method.

To this end, 1n accordance with a first aspect of the present
invention, there 1s provided a method of predicting a failure,
comprising the steps of: calculating an integrated time by
integrating an operating time of a load; and notifying that the
load has approached a limit of its life when the integrated
fime has reached a durable time set 1n advance concerning

the load.

In accordance with a second aspect of the present
invention, there 1s provided a control unit for controlling a
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load using the method of predicting a failure according to the
first aspect of the mvention, comprising: durable-time diag-
nosing means for generating integrated count data by inte-
orating the operating time of the load, and for generating
warning data for the noftification when the mtegrated count
data has reached the durable time, and concurrently gener-
ating an interrupt command for prompting processing for
stopping the driving of the load which has approached the

limit of its life.

In accordance with a third aspect of the present invention,
there 1s provided the control unit according to the second
aspect of the invention, further comprising: an intelligent
power source constituting means for driving the load and
adapted to generate a status signal after driving the load and
ogenerate a load abnormality signal upon detecting an abnor-
mality of the load; a clock generating unit for generating a
clock of a predetermined period 1n correspondence with the
status signal during the driving of the load; an operating-
fime 1ntegrating unit for integrating pulses of the clock and
ogenerating the mntegrated count data by adding the integrated
time, which 1s calculated on the basis of the number of the
integrated clock pulses and the clock period, to former-
integrated-count data which represents a time integrated
until then; a table generating unit for generating durable-
fime table data 1n which a relationship of correspondence
between a kinds of the load and a durable time correspond-
ing to the kind of the load 1s described; a memory controlling
unit having a table storage portion for storing the durable-
fime table data generated by the table generating unit and an
integrated-time storage portion for storing the integrated
count data generated by the operating-time integrating unit;
and a determining unit for reading and comparing the
durable-time table data stored in the table storage portion
and the integrated count data stored in the integrated-time
storage portion, and generating at least one of the warning

data and the mterrupt command when the mtegrated count
data has reached the durable-time table data.

In accordance with a fourth aspect of the present
invention, there 1s provided a load controlling system to
which the control unit according to the third aspect of the
invention 1s connected, comprising: a plurality of control
units connected to a communication line through a commu-
nication nterface for transmitting or receiving ID data
concerning control specifications of each of the loads con-
nected to the load controlling system, and for executing the
transmission and reception of the ID data through the
communication line so as to control the loads on the basis of
the transmitted or received ID data, wherein the ID data
includes at least data on a kind of load used for generating
the durable-time table data, data on a durable time corre-
sponding to the kind of load, and diagnosis information for
diagnosing an operating state of the load.

In accordance with a fifth aspect of the present invention,
there 1s provided a load controlling system to which the
control unit according to the third aspect of the invention 1is
connected for effecting multiplex processing through a com-
munication line capable of multiplex transmission of ID data
concerning control specifications of each of loads, and
which 1s capable of controlling the connected loads on the
basis of the ID data subjected to the multiplex processing,
comprising: a master control unit which 1s the control unit
connected to the communication line through a communi-
cation interface and capable of executing as a main system
the multiplex processing based on the ID data; and at least
one slave-load controlling unit which 1s the control unit
connected to the communication line through a communi-
cation interface for transmitting or receiving ID data, and for
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executing the multiplex processing as a subsidiary system
between the slave-load controlling unit and the master
control unit through the communication line, wherein the 1D
data includes at least data on a kind of load used for
ogenerating the durable-time table data, data on a durable
fime corresponding to the kind of load, and diagnosis
information for diagnosing an operating state of the load.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a functional block diagram for explaining an
embodiment of a control unit using a failure diagnosing
method of the present mnvention;

FIG. 2 1s a functional block diagram for explaining an
embodiment of a load controlling system using the control
unit shown 1n FIG. 1;

FIG. 3(a) 1s a diagram illustrating a format of ID data
which 1s used 1n the embodiment shown 1n FIG. 1;

FIG. 3(b) 1s a diagram illustrating diagnosis information
which 1s used m the format of the ID data shown in FIG.
3(a); and

FIG. 4 1s a flowchart for explaining the failure diagnosing,
method by using the control unit shown in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Hereafter, a description will be given of an embodiment
of the present invention with reference to the accompanying
drawings.

FIG. 1 1s a functional block diagram for explaining an
embodiment of a control unit 60 using the failure diagnosing
method of the present invention. FIG. 2 1s a functional block
diagram for explaining an embodiment of a load controlling
system 62 using the control unit 60 shown 1n FIG. 1.

As shown 1 FIG. 2, connected to this load controlling
system 62 1s a master control unit 50 serving as the control
unit 60 of a main system (a master in a so-called master-
slave system, 1.€., a kind of a system for synchronizing data
transmission and reception) which has the function of effect-
ing the multiplex processing of ID data 30a concerning
control specifications of each of electronic equipment (e.g.,
an air-conditioner) and electronic parts (e.g., an ignitor and
lamps), serving as loads 42A, 42B, . . ., 42N loaded 1n a
vehicle such as an automobile, a train, or the like, through
a communication line 34 capable of multiple transmission,
and which 1s capable of controlling the loads 42A, 428, . . .,
42N connected thereto, on the basis of the ID data 30a thus
subjected to multiplex processing. Also connected to the
load controlling system 62 are a plurality of slave load-
controlling units 40A, 40B, . . . , 40N serving as subsidiary
systems (slaves in the aforementioned master-slave system).

The master control unit 50, which constitutes the control
unit 60, 1s connected to the communication line 34
(specifically, a communication cable) via a communication
interface 32, and 1s capable of executing the multiplex
processing based on the ID data 30a as a main system.

The slave load-controlling units 40A, 40B, . . . , 40N,

which also constitute the control unit 60, are respectively
connected to the communication line 34 via communication

interfaces 404A, 404B, . . . , 404N to multiplex the ID data

30a and transmit and receive the same, and respectively
execute multiplex processing as subsidiary systems with
respect to the master control unit 50 via the communication

line 34.

Intelligent power sources (IPS’s) 402A, 4028, . . . , 402N
shown 1 FIG. 2 are driving means for respectively driving
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the loads 42A, 42B, . . ., 42N, and have the functions of
ogenerating status signals 403A, 403B, . . . , 403N for

notifying an external circuit outside the IPS’s 402A,
4028, ..., 402N of driven states of the loads while the loads

42A, 42B, . . . , 42N are being driven, of detecting an
abnormality (specifically, a shortcircuiting, a disconnection,

or an overcurrent) which has occurred in any one of the
loads 42A, 42B, . . ., 42N being driven, and of notifying the

external circuit of this abnormal state (as mentioned above,
the shortcircuited state, the disconnected state, or the over-

current state) of the load through diagnosis information 306
(specifically, load abnormality signals 405A, 4058, . . .,
405N).

FIG. 3(a) i1s a diagram illustrating a format of the ID data
304 which 1s used 1n the embodiment shown-in FIG. 1, and
FIG. 3(b) is a diagram illustrating the diagnosis information
306 which 1s used 1n the format of the ID data shown in FIG.

3(a).

As shown 1n FIG. 3(a), the ID data 30a which is multi-
plexed 1s comprised of at least data 301 on the kind of load
42A (42B, . . ., 42N) used for generating durable-time table

data 18a; data 302 on a durable time corresponding to the
kind of load; data 303 on an 1dentification number used by

the master control unit 50 and the slave load-control units
40A, 408, . . ., 40N 1n identitying each load in the multiplex

system; control information 304 showing control specifica-
tions of load (specifically, drive voltage and absolute
standards); default information 305 which is used as speci-
fied control specifications when an abnormality has occurred
in the multiplex communication; and the diagnosis informa-
tion 306 for diagnosing an operating state of the load 42A

(428, . . ., 42N).
As shown in FIG. 3(b), the diagnosis information 306

provided 1n the ID data 30a has a status signal 403A
(403B, . . ., 403N) and the load abnormality signal 405A

(405B, . . ., 405N).

Since the multiplex processing of the ID data 30a having,
the diagnosis information 306 1s effected between the master
control unit 50 on the one hand, and the slave load-
controlling units 40A, 40B, . . . , 40N on the other hand, the
master control unit 50 1s capable of executing the diagnosis
of the durable life with respect to the respective slave
load-controlling units 40A, 40B, . . . , 40N 1n the above-
described manner, 1t becomes possible to predict the durable
life of loads 42A, 428, . . . , 42N by flexibly and speedily
coping with the structuring of the environment of a system
structured with various loads 42A, 428, . . ., 42N connected
thereto, even by using simple apparatus and software with-
out entailing complications of the scale of the apparatus and

software, with the result that the management of stocks of
the loads 42A, 42B, . . ., 42N for replacement 1s facilitated.

Next, a description will be given of the control unit 60.

The control unit 60 has the function of diagnosing the
durable life of each of electronic equipment (¢.g., an air-
conditioner) and electronic parts (€.g., an ignitor and lamps),
serving as loads 42A,42B, . .. , 42N loaded 1n a vehicle, and
of notifying an operator to the effect that the load 42A
(42B, . . ., 42N) has approached a limit of its life and that
replacement of the electronic equipment or part 1s prompted.
As shown 1n FIG. 1, the control circuit 60 1s provided with
a durable-time diagnosing unit 10, a warning unit 22, an IC
card 30, the communication interface 32, and a reset switch

17.

The atforementioned durable time, which 1s set in advance,
1s desirably determined on the basis of the point of time at
which 1t 1s determined to be 1impossible to maintain desired
characteristics, by conducting durability tests for each load
in advance.
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The durable-time diagnosing unit 10 has the functions of
ogenerating integrated count data 14a by integrating the
operating time of each load 42A (42B, . . . , 42N), of
generating warning data 20a for notifications such as those
described above when the integrated count data 14a has
approached a limit of the aforementioned durable time, and
of concurrently generating an interrupt command 206 for
prompting processing for stopping the driving of the load
42A (428, . . ., 42N) which approached the limit of its life
and 1mparting the same to the system having controlling
power higher than this control unit 60. The durable-time
diagnosing unit 10 1s provided with a clock generating unit
12, an operating-time 1ntegrating unit 14, a memory con-
trolling unit 16, and a determining unit 20.

Such a durable-time diagnosing unit 10 can be realized by
a microcomputer which 1s mainly comprised of a CPU for
various arithmetic operations, a RAM {for storing results of
the arithmetic operations and the like, and a peripheral
interface for effecting the transmission and reception of data.

The clock generating unit 12 has the function of gener-
ating a clock pulse 124 of a predetermined period in corre-
spondence with each of the status signals 403A, 403B, . . .,
403N during the driving of the loads 42A, 42B, . . . , 42N.

Such a clock generating unit 12 1s mainly comprised of a
clock IC for generating the clock pulse 12a of the prede-
termined period and the peripheral interface for effecting the
transmission and reception of data.

The operating-time 1ntegrating unit 14 has the function of
integrating pulses of the clock 124 and generating the
integrated count data 14a by adding the integrated time,
which 1s calculated on the basis of the number of the
integrated clock pulses at this time and the clock period, to
former-mntegrated-count data 162a which represents the time
integrated until then.

Such an operating-time 1ntegrating unit 14 can be realized
by a microcomputer which 1s mainly comprised of a CPU for
various arithmetic operations, a RAM for storing results of
the arithmetic operations and the like, and a peripheral
interface for effecting the transmission and reception of data.

A table generating unit 18 has the function of generating
the durable-time table data 18a 1n which relationships of
correspondence between the kinds of the loads 42A,
428, . .., 42N and the durable times corresponding to the
kinds of the loads are described.

Such a table generating unit 18 can be realized by a
microcomputer which 1s mainly comprised of a CPU for
various arithmetic operations, a RAM for storing results of
the arithmetic operations, the durable-time table data 18a
and the like, and a peripheral interface for effecting the
transmission and reception of data.

The memory controlling unit 16 has a table storage
portion 164 for storing the durable-time table data 18a
ogenerated by the table generating unit 18 and an integrated-
time storage portion 162 for storing the integrated count data
14a generated by the operating-time integrating unit 14.

Further, the memory controlling unit 16 1s arranged to
execute control in which the integrated count data 14a stored
in the integrated-time storage portion 162 1s reset in corre-

spondence with at least one of the load abnormality signals

405A,405B, . . ., 405N and a reset signal 17a imparted from
the outside (e.g., the reset switch 17 in FIG. 1), thereby
setting the 1ntegrated value of the mtegrated count data 14a
at this time to zero.

Such a memory controlling unit 16 (the integrated-time
storage portion 162 and the table storage portion 164) can be
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realized by a microcomputer which 1s mainly comprised of
a nonvolatile memory such as an EEPROM for storing the
integrated count data 14a, the durable-time table data 18a
and the like, a CPU for various arithmetic operations, and a
peripheral interface for effecting the transmission and recep-
tion of data.

Thus, since the operation of resetting the integrated count
data 14a necessary for replacing the load 12A (12B, . . .,

12N) to zero can be executed by using the load abnormality
signals 405A, 405B, . . . , 405N or the reset signal 17a, 1t

becomes possible to flexibly and speedily cope with the
replacement of the load 42A (42B, . . . , 42N) which has

reached a limit of its durable life 1n the structuring of the
environment of a system structured with the various loads
42A, 428, . . ., 42N connected thereto, even by using simple
apparatus and software without entailing complications of
the scale of the apparatus and software.

The determining unit 20 has the functions of reading and
comparing the durable-time table data 184 stored in the table
storage portion 164 and the integrated count data 14a stored
in the 1integrated-time storage portion 162, and of generating
at least one of the warning data 20a and the interrupt
command 200 when the integrated count data 14a has
reached the durable-time table data 18a at this time.

Such a determining unit 20 can be realized by a micro-
computer which 1s mainly comprised of a CPU for various
arithmetic operations, a RAM {for storing results of the
arithmetic operations and the like, and a peripheral interface
for effecting the transmission and reception of data.

By virtue of the provision of such a durable-time diag-
nosing unit 10, the operating-time integrating unit 14 gen-
crates the integrated count data 14a by using as a reference
the durable time which is set in advance it the table gener-
ating unit 18, and the determining umit 20 executes the
diagnosis of the durable life with respect to the integrated
count data 14a by using the clock 12a based on the status
signals 403A, 403B, . . . , 403N, 1t 1s possible to predict the
durable life of loads 42A, 42B, . . . , 42N by flexibly and
speedily coping with the structuring of the environment of a
system structured with various loads 42A, 428, . . . , 42N
connected thereto, even by using simple apparatus and
software without entailing complications of the scale of the
apparatus and software, with the result that the management

of stocks of the loads 42A, 428, . . . , 42N for replacement
can be facilitated.

The IC card 30 1s a storage means which 1s mainly
comprised of a semiconductor storage device such as an
EEPROM from which data can be freely read, and the 1D
data 30a on the relationships of correspondence between the
kinds of the loads 42A, 42B, . . . , 42N and the durable times
1s stored in the IC card 30.

In this case, the table generating unit 18 1s arranged to
read the ID data 30a from the IC card 30 and generate the
durable-time table data 18a.

By virtue of the provision of such an IC card 30, the ID
data 30a (i.c., the durable-time table data 18a) can be set in
advance 1n the handy-to-carry IC card 30 at even a factory
or the like which 1s remote from the system, so that it is
possible to flexibly and speedily cope with the structuring of
the environment of a system structured with the various
loads 42A, 42B, . . . , 42N connected thereto, thereby

facilitating the management of stocks of the loads 42A,
428, . . ., 42N for replacement.

The warning unit 22 has the function of noftifying the
operator that the life of the load 42A (42B, . . . , 42N) has
approached a limat 1ts life, upon receipt of the warning data

20a.
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This warning function 1s specifically realized by a display
or a warning sound. The warning sound can be realized by
a buzzer or the like.

In addition, the warning unit 22 1s preferably provided
with a display unit 222 as shown i FIG. 1 so as to provide
the aforementioned display and impart a message concern-
ing more detailed advice on the replacement of the load.

Such a warning unit 22 can be realized by a microcom-
puter which 1s mainly comprised of a CPU for various
arithmetic operations, a RAM for storing results of the
arithmetic operations and the like, and a peripheral interface
for effecting the transmission and reception of data.

Next, a description will be given of the method of
predicting a failure by using the control unit 60 shown in

FIG. 1.

FIG. 4 1s a flowchart for explaining the method of
predicting a failure by using the control unit 60 shown in
FIG. 1.

This method of predicting a failure 1s provided with the
functions of calculating an integrated time by integrating a
load operating time and of notifying the operator that the life
of the load has approached a limit its life when the integrated
time at this time reached the durable time set 1n advance
concerning the load, and the failure-predicting method is
comprised of Steps S1 to S7.

In Step S1, when the failure prediction processing 1s
started, the ID data 30a on the loads 42A, 42B, . . ., 42N
stored 1n the IC card 30 1s read. Subsequently, the table
ogenerating unit 18 generates the durable-time table data 18a
by using the ID data 30a from the IC card 30. Then, the
generated durable-time table data 18a 1s stored in the table
generating unit 18 (specifically, the EEPROM).

In Step S2, the IPS 402A (402B, . . . , 402N) generates the
status signal 403A (403B, . . . , 403N) for notifying an
external circuit outside the IPS 402A (402B, . . ., 402N) of
the driven state of the load while the load 42A (42B, . . .,
42N) 1s being driven, detects an abnormality (specifically, a
shortcircuiting, a disconnection, or an overcurrent of the
load) which has occurred in the load 42A (428, . . . , 42N)
being driven, and nofifies the external circuit of this abnor-
mal state (as mentioned above, the shortcircuited state, the
disconnected state, or the overcurrent state) of the load
through the diagnosis information 306.

In Step S3, the clock generating unit 12 receives the status
signal 403A (403B, . . ., 403N) during the driving of the load
42A (42B, . . . , 42N) and generates the clock 12a of a
predetermined period. Subsequently, the operating-time
integrating unit 14 integrates pulses of the clock 124, and
adds the integrated time, which 1s calculated on the basis of
the number of the mtegrated clock pulses at this time and the
clock period, to the former-integrated-count data 162a
which represents the time integrated until then, so as to
generate the integrated count data 14a (i.e., the generated
integrated count data 14a=the former-integrated-count data
162a+integrated time (unit: time)).

In Step S4, the determining unit 20 reads and compares
the durable-time table data 18a stored in the table storage
portion 164 and the integrated count data 14a stored in the
integrated-time storage portion 162, and generates at least
one of the warning data 20a and the mterrupt command 205
when the integrated count data 14a reached the durable-time

table data 18a at this time (YES in Step S4).

In Step S5, the warning unit 22, upon receipt of the
warning data 20a, notifies the operator that the life of the
load 42A (428, . . ., 42N) has approached a limit of its life.
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In Step S6, a determination 1s made as to whether the load
has been replaced with a new one or whether an abnormality
of the load (i.e., a failed state of the load) has occurred.

In Step S7, 1n the case where the load has been replaced
with a new one or where an abnormality of the load (i.e., a
failed state of the load) has occurred (YES 1n Step S6), the
memory controlling unit 16 executes control 1n which the
integrated count data 14a stored in the integrated-time
storage portion 162 1s reset 1n correspondence with at least
one of the load abnormality signals 405A, 4058, . . . , 405N
and the reset signal 17a imparted from the outside (e.g., the
reset switch 17 in FIG. 1), thereby setting the integrated
value of the 1mntegrated count data 144 at this time to zero. In
other cases (NO 1n Step S6), the operation jumps to Step SS.

After completion of Step S7, the operation jumps to Step
S2, and the operation 1n Steps S2 through S7 1s executed in
a loop.

As described above, according to the present
embodiment, since the diagnosis of the durable life 1s
executed by using as a reference the durable time which 1s
set 1n advance, 1t 1s possible to predict the durable life of
loads 42A, 42B, . . . , 42N by flexibly and speedily coping
with the structuring of the environment of a system struc-
tured with various loads 42A, 42B, . . . , 42N connected
thereto, even by using simple apparatus and software with-
out entailing complications of the scale of the apparatus and
software, with the result that the management of stocks of
the loads 42A, 42B, . . . , 42N for replacement can be
facilitated.

What 1s claimed 1s:

1. A control unit for predicting a failure by calculating an
integrated time by integrating an operating time of a load;
and notifying that the load has approached a limit of its life
when the integrated time has reached a durable time set 1n
advance concerning the load, comprising;:

durable-time diagnosing means for generating integrated
count data by integrating the operating time of the load,
and for generating warning data for the notification
when the mtegrated count data has reached the durable
time, and concurrently generating an interrupt com-
mand for prompting processing for stopping the driving
of the load which has approached the limit of 1its life;

an 1telligent power source constituting means for driving
the load and adapted to generate a status signal after
driving the load and generate a load abnormality signal
upon detecting an abnormality of the load;

a clock generating unit for generating a clock of a
predetermined period 1n correspondence with the status
signal during the driving of the load;

an operating-time 1ntegrating unit for integrating pulses of
the clock and generating the itegrated count data by
adding the integrated time, which 1s calculated on the
basis of the number of the mtegrated clock pulses and
the clock period, to former-integrated-count data which
represents a time integrated until then;

a table generating unit for generating durable-time table
data 1n which a relationship of correspondence between
a kinds of the load and a durable time corresponding to

the kind of the load 1s described;

a memory controlling unit having a table storage portion
for storing the durable-time table data generated by said
table generating unit and an integrated-time storage
portion for storing the mtegrated count data generated
by said operating-time integrating unit; and

a determining unit for reading and comparing the durable-
time table data stored in said table storage portion and
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the integrated count data stored 1n said integrated-time
storage portion, and generating at least one of the
warning data and the interrupt command when the
integrated count data has reached the durable-time table
data.

2. The control unit according to claim 1, further compris-

Ing:
an IC card from which data can be freely read, and 1n

which the relationship of correspondence between the
kind of the load and the durable time 1s stored,

wherein said table generating unit 1s arranged to read the
relationship of correspondence from said IC card and
generate the durable-time table data.

3. The control unit according to claim 1, wherein said
memory controlling unit 1s arranged to execute control 1n
which the integrated count data stored in said integrated-
fime storage portion 1s reset 1n correspondence with at least
one of the load abnormality signal and a reset signal
imparted from an outside, so as to set an integrated value of
the 1ntegrated count data to zero.

4. The control unit according to claim 1, further compris-
Ing:

warning means for notifying that the load has approached

the limit of its life, upon receipt of the warning data.

5. The control unit according to claim 1 further compris-
ing a load controlling system connected to said control unit;
wherein said load controlling system comprises:

a plurality of control units connected to a communication
line through a communication interface for transmitting
or receiving ID data concerning control specifications
of each of the loads connected to said load controlling
system, and for executing the transmission and recep-
tion of the ID data through the communication line so
as to control the loads on the basis of the transmitted or
received ID data,

wherein the ID data includes at least data on a kind of load
used for generating the durable-time table data, data on
a durable time corresponding to the kind of load, and
diagnosis information for diagnosing an operating state
of the load.

6. The control unit according to claim 5, wherein said IC
card stores the ID data, and said table generating unit reads
the ID data from said IC card and generates the durable-time
table data.

7. The control unit according to claim 1, further compris-
ing a load controlling system connected to said control unit;
wherein said load controlling system 1s connected for effect-
ing multiplex processing through a communication line
capable of multiplex transmission of ID data concerning
control specifications of each of loads, and wherein said load
controlling system 1s capable of controlling the connected
loads on the basis of the ID data subjected to the multiplex
processing, said load controlling system further comprising:

a master control unit which 1s said control unit connected
to the communication line through a communication
interface and capable of executing as a main system the
multiplex processing based on the ID data; and

at least one slave-load controlling unit which 1s said
control unit connected to the communication line
through a communication interface for transmitting or
receiving ID data, and for executing the multiplex
processing as a subsidiary system between said slave-
load controlling unmit and said master control unit
through the communication line,

wherein the ID data includes at least data on a kind of load
used for generating the durable-time table data, data on
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a durable time corresponding to the kind of load, and
diagnosis information for diagnosing an operating state
of the load.

8. The control unit according to claim 7, wherein said I1C
card stores the ID data, and said table generating unit reads
the ID data from said IC card and generates the durable-time
table data.

9. A durable time diagnosing unit comprising;:

a clock generating unit, wherein said clock generating
unit generates clock pulses in response to operation of
said load;

an operating time 1ntegrating unit, wherein said operating
fime 1ntegrating unit computes an integrated time by
integrating said clock pulses;

a table generating unit, wherein said table generating unit
generates a durable time for said load;

a memory controlling unit including an integrated time
storage portion storing said itegrated time; and

a determining unit, wherein said determining unit com-
pares sald integrated time to said durable time and
generates a signal indicating when said load has
approached said predetermined durable time limit by a
glven amount.

10. A control unit for predicting a failure by calculating an
integrated time by integrating an operating time of a load;
and notifying that the load has approached a limit of its life
when the integrated time has reached a durable time set in
advance concerning the load; comprising:

a durable-time diagnosing unit which generates integrated
count data by integrating the operating time of the load,
and which generates warning data for the notification
when the mtegrated count data has reached the durable

time, and concurrently generates an interrupt command

for prompting processing for stopping the driving of the
load which has approached the limit of 1its life;

an 1ntelligent power source constituting unit which drives
the load and 1s adapted to generate a status signal after
driving the load and generate a load abnormality signal
upon detecting an abnormality of the load;

a clock generating unit which generates a clock of a
predetermined period 1n correspondence with the status
signal during the driving of the load;

an operating-time integrating unit which integrates pulses
of the clock and generates the 1tegrated count data by
adding the integrated time, which 1s calculated on the
basis of the number of the mtegrated clock pulses and
the clock period, to former-integrated-count data which
represents a time integrated until then;

a table generating unit which generates durable-time table
data 1n which a relationship of correspondence between
a kinds of the load and a durable time corresponding to

the kind of the load 1s described;

a memory controlling unit having a table storage portion
which stores the durable-time table data generated by
said table generating unit and an integrated-time stor-
age portion which stores the integrated count data
generated by said operating-time imtegrating unit; and

a determining unit which reads and compares the durable-
time table data stored in said table storage portion and
the integrated count data stored 1n said integrated-time
storage portion, and generates at least one of the
warning data and the interrupt command when the
integrated count data has reached the durable-time table
data.
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